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Sleep disorderAbstract Background: The Epworth Sleepiness Scale (ESS) is a questionnaire
widely used in developed countries to measure daytime sleepiness and diagnose
sleep disorders.
Objective: This study aimed to develop an ESS questionnaire for the Arabic
population (ArESS), to determine ArESS internal consistency, and to measure ArESS
test–retest reproducibility. It also investigated whether the normal range of ESS
scores of healthy people in different cultures are similar.
Methods: The original ESS questionnaire was translated from English to Arabic
and back-translated to English. In both the English and Arabic translations of the
survey, ESS consists of eight different situations. The subject was asked to rate
the chance of dozing in each situation on a scale of 0–3 with total scores ranging
between 0 (normal sleep) and 24 (very sleepy). An Arabic translation of the ESS
questionnaire was administered to 90 healthy subjects.
Results: Item analysis revealed high internal consistency within ArESS question-
naire (Cronbachs alpha = 0.86 in the initial test, and 0.89 in the retest). The
test–retest intra-class correlation coefficient (ICC) shows that the test–retest
reliability was substantially high: ICC = 0.86 (95% confidence interval: 0.789–
0.909, p-value < 0.001). The difference in ArESS scores between the initial test
and retest was not significantly different from zero (average difference = 0.19,
t = 0.51, df = 89, p-value = 0.611). In this study, the averages of the ESS scoresr, King
298 A.E. Ahmed et al.(6.3 ± 4.7, range 0–20 in the initial test and 6.5 ± 5.3, range 0–20 in the retest) are
considered high in Western cultures.
Conclusions: The study shows that the ArESS is a valid and reliable tool that can
be used in Arabic-speaking populations to measure daytime sleepiness. The current
study has shown that the average ESS score of healthy Arabian subjects is signifi-
cantly higher than in Western cultures.
ª 2014 Ministry of Health, Saudi Arabia. Published by Elsevier Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).1. Introduction
The daytime sleepiness problem is a common
symptom of many sleep disorders, including
obstructive sleep apnea. The Epworth Sleepiness
Scale (ESS) questionnaire was developed by Johns
as a simple, self-administered questionnaire for
the assessment of daytime sleepiness [1–3]. Since
its development in 1991, it has been used widely
in clinical practice, sleep laboratory question-
naires, and research protocols as a simple rapid
assessment of subjective sleepiness [2]. ESS is
consistent with eight different situations, and the
subject is asked to rate the probability of dozing
in each situation on a scale of 0–3 (0 = no chance
of dozing, 1 = slight chance of dozing, 2 = moderate
chance of dozing, 3 = high chance of dozing; mini-
mum score = 0, maximum score = 24), with total
scores ranging between 0 (normal sleep) and 24
(very sleepy) [2].
The ESS questionnaire is developed in the Eng-
lish language and used among Western individuals;
therefore, a direct translation may have some lim-
itations for use in other countries, due to cultural
and economic differences. Several studies have
been conducted to translate and validate the ESS
questionnaire into different languages. The ESS
questionnaire has been validated and used by
many non-English language speakers countries,
including: Spanish [4], German [5], Chinese [6,7],
Japanese [8], Turkish [9], Italian [10], and Greek
[11]. In healthy people who do not have evidence
of which is considered a sleep disorder, the normal
range of ESS scores as defined by the 2.5 and 97.5
percentiles was 0–10 with an average of 4.6 ± 2.8
[12]. There are wide variations across different cul-
tures; the prevalence of excessive daytime sleepi-
ness (ESS > 10) in Saudi healthcare workers is
39.3% (Wali et al. [18]), which is considered high
in Western cultures. For instance, the prevalence
of excessive daytime sleepiness in a normal Austra-
lian was found to be 11% at the cut-off point
ESS > 10 [12]. It is not yet clear whether the normal
range of ESS scores of healthy subjects in different
cultures are similar.It was found that there is a high level of internal
consistency between the eight items in the ESS as
measured by Cronbachs alpha, ranging from 0.74
to 0.88. Only one Arabic version of the ESS has been
developed in three Lebanese sleep centers [16].
The investigators compared the ESS Arabic version
between patients with sleep-related breathing
diseases and healthy people. Their study revealed
a high level of internal consistency; Cronbachs
alpha was 0.76 and the intra-class correlation coef-
ficient was 0.85. These investigators evaluated the
internal consistency of the ESS scores at one time
point [16]. The present study addresses the level
of reliability of the ESS Arabic version at different
settings, such as test and retest, where the same
subjects are used to complete the survey on two
different occasions. Further, the present study
considers cultural differences in translating the
current survey. The purpose of the study is to eval-
uate the reliability of the ArESS scores that were
measured at different times by administering the
same survey to healthy people. It was also investi-
gated whether the normal range of ESS scores of
healthy people in different cultures is similar.
2. Methodology
A test–retest design was conducted at King Abdu-
laziz Medical City–King Fahad National Guard Hos-
pital (KAMC–KFNGH) in Riyadh, Saudi Arabia. The
study was conducted between January and April
2013. This study was designed to evaluate and val-
idate the ESS Arabic (ArESS) version as it measures
daytime sleepiness. The original ESS questionnaire
was translated from English to Arabic and back-
translated to English by a professional translation
office and then re-tested by two physicians and
one sleep technologist, both of whom are fluent
in Arabic and English. The ESS Arabic version and
back-translation were compared by the two physi-
cians to check for coherence and precision until
both versions were considered completely inter-
changeable: conceptually and linguistically. Some
cultural modifications must be considered in trans-
lating and evaluating the ArESS. One such modifica-
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lunch without alcohol.’’ ‘‘Without alcohol’’ was
deleted as alcohol consumption after lunch is a
common habit among individuals in Western
cultures, but even if used in the Arabic culture, it
would be among a limited number of individuals
and an exception to the cultural habit rather than
the rule. In most of the Arabic society, alcohol con-
sumption is considered religiously and socially
unacceptable, and very few people could openly
answer questions related to alcohol consumption.
Other cultural considerations may be made in ana-
lyzing the responses of individuals, including gen-
der-based prohibitions on operating motor
vehicles and the relative importance of daily
meals. For example, in Saudi Arabia, where women
are prohibited from operating motor vehicles,
female subjects are likely to rate higher in sleepi-
ness in car- and traffic-related situations (like item
8 of the ESS) than men. Aiming to examine the
internal consistency reliability of the Arabic ver-
sion, the final version of ArESS (Appendix 1) was
administered twice at an interval of four weeks
to 90 healthy subjects who were willing to answer
the questionnaires at four-week intervals. This
group of subjects was comprised of students,
health professionals, and other volunteers.
3. Statistical analysis
Descriptive statistics such as means and standard
deviation (mean ± SD) were used to describe the
quantitative variables. On the other hand, a
description of categorical variables was carried
out by calculating frequencies and percentages, n
(%). Cronbachs alpha coefficient [13] was used to
determine the internal consistency of ArESS
subscales. Scale items were considered to be homo-
geneous if Cronbachs alpha was above 0.70, but not
higher than 0.90. Intra-class correlation coefficient
[14] was used to address the question of whether
the ArESS questionnaire on the first occasion (initial
test) will show preserved subject differentiability
on the second occasion (retest). A value of 0.81 or
higher indicates perfect agreement between test
and retest. The normal range of ArESS scores was
defined by the 2.5 and 97.5 percentiles. All analyses
were conducted using the Statistical Package for
Social Sciences (SPSS Inc, Chicago, IL, USA), version
20.
4. Results
Ninety (N = 90) participants were enrolled in the
study. As shown in Table 1, the average age was29.8 ± 12.6 (SD) years, the average body mass index
(BMI) was 25.1 ± 4.4 (SD), and the average neck cir-
cumference was 34.3 ± 4.6 (SD). About one third of
participants (34.4%) were females. The majority of
the participants (56.7%) were coffee drinkers, and
45.6% were tea drinkers. Of the 90 participants,
2.2% had no education, 5.6% had intermediate edu-
cation, 21.1% had graduated from high school, and
the majority of 71.1% had a university education.
The majority of the participants (68.9%) were sin-
gle, 26.7% were married, and 4.4% were divorced
or widowed. Approximately 57% were university
students, 29% were employed, 9% were housewives,
and 5% were retired or unemployed. A majority
(78.9%) of the respondents were nonsmokers, 6.7%
were ex-smokers, while 14.4% were current smok-
ers. The eight ArESS items were thoroughly
reported by respondents and there were no missing
item scores. The prevalence of excessive daytime
sleepiness in healthy Saudi subjects was found to
be 19% at the cut-off point >10 in the initial test
and 20% at the cut-off point >10 in the retest.
In the initial test, the mean ArESS total score was
a low 6.3 ± 4.7 (SD) with a range of 0–20. The nor-
mal range of ArESS is 2.5 percentile = 0 and 97.5
percentile = 19, which is considered relatively high
daytime sleepiness in Western cultures. The inter-
nal consistency reliability of the eight-item ArESS
questionnaires was examined using Cronbachs
alpha for test and retest, separately (Table 2). In
the initial test, Cronbachs alpha indicates that
the Arabic translation of the subscales (eight ArESS
items) was consistent and homogeneous and that
Cronbachs alpha was 0.86. Since the ArESS ques-
tionnaire shows good reliability on each occasion,
the individual items within the ArESS questionnaire
might not require modification.
In the retest, the mean ESS total score was
6.5 ± 5.3 (SD) with a range of 0–22, and again it
was found that the ArESS questionnaire is consis-
tent and reliable (Cronbachs alpha was 0.89).
(Table 2). The test–retest intra-class correlation
coefficient (ICC) of absolute agreement revealed
that test–retest reproducibility was high, and the
ICC = 0.86 (95% confidence interval: 0.789–0.909,
p-value < 0.001). Additionally, the agreement
between the test–retest can be obtained by test-
ing whether the change in ArESS scores of test–ret-
est was different from 0 (Table 3). The paired t
test did not show a significant difference in ArESS
scores for the initial test 6.3 ± 4.7 (SD) and the ret-
est 6.5 ± 5.3 (SD) (average difference = 0.19,
t = 0.51, df = 89, p-value = 0.611). This indicates
that the Arabic version of the ESS is a consistent
and reliable measure to diagnose excessive day-
Table 1 Characteristics from individuals completing
reliability surveys (N = 90).
Characteristics Level n %
Gender Female 31 34.4
Education No education 2 2.2
Intermediate 5 5.6
High school 19 21.1
University 64 71.1









Smoke status Non-smoker 71 78.9
Ex-smoker 6 6.7
Current smoker 13 14.4
300 A.E. Ahmed et al.time sleepiness. It was found that women do not
have significantly higher sleepiness than men; the
mean Arabic version of the ESS is the same across
men and women (p-value = 0.394 for test and p-
value = 0.861 for retest).
5. Discussion
The purpose of the study was to check the test and
retest reproducibility of the Arabic ESS version and
the internal consistency of the scale. Findings of
the present investigation suggest that the Arabic
version of the ESS has adequate internal consis-
tency reliability in assessing sleep propensity: the
internal consistency exceeded 0.70 on two occa-
sions, initial test (Cronbachs alpha = 0.86) and ret-
est (Cronbachs alpha = 0.89). The ESS original
version reported Cronbachs alpha = 0.72 for stu-
dents (ostensibly healthy people) [15], which isTable 2 Internal consistency and normal range of ArESS subs
ESS Mean ± SD (95% CI for l) Cronbachs alpha (95
Test 6.3 ± 4.7 (5.330, 7.270) 0.86 (812, 0.900)
Retest 6.5 ± 5.3 (5.410, 7.590) 0.89 (0.852, 0.921)
Table 3 Intra-class correlation of the ArESS sum scores.
Situation: test vs. retest Paired differences
Mean SD
Epworth Sleepiness Scale 0.19 3.51lower than the value reported in the present study.
Johns et al. [12] stated that about 10–20% of
the general population have ESS scores >10. Inter-
estingly, the prevalence of excessive daytime
sleepiness in healthy Saudi subjects was found to
be 19% at the cut-off point >10 in the initial test
and 20% at the cut-off point >10 in the retest.
These findings are in agreement with the report
of Johns et al. [12] and are in contrast with the
findings reported by Wali et al. [18].
On the first occasion (initial test), the value of
Cronbachs alpha increased slightly to a value of
0.004 (e.g., Cronbachs alpha = 0.864) after delet-
ing item number 6 (‘‘sitting and talking to some-
one’’) from the survey. This, however, does not
justify the deletion of this test question, as an
increase of 0.004 is negligible. On the second
occasion (retest), the deletion of any item from
the survey did not improve the alpha value. Riachy
et al. [16] present an Arabic version of ESS (ArESS)
to investigate its reliability and validity, and Cron-
bachs alpha was 0.76.
As noted in this proposed study, the observed
internal consistency was higher than the ArESS
[16]. The discrepancy between their findings and
these is likely to be due to the differences in the
study design. Cultural differences inherited in the
ESS and ArESS, such as gender-based prohibitions
on the operation of motor vehicles and culture pro-
hibitions of alcohol consumption were not
accounted for in the former studies, perhaps con-
tributing to the lower validity as compared to this
study of ArESS. Further, the ArESS questionnaire
was applied to patients with sleep-related breath-
ing diseases and healthy people at one specific
time, compared with this study which was only
applied to healthy people at two different times
for test reliability and consistency.
The present investigation of four-week test–ret-
est reliability found that the AESS scores did not
change significantly over time and respondents
remain highly consistent with their initial survey
compared with the retest. The mean difference ofcales.
% CI) Range Normal range (2.5–97.5 percentiles)
0–20 0–19.0
0–20 0–21.7
t P-value ICC(95% CI)
0.51 0.611 0.86(0.789, 0.909)
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0.19 ± 3.51, which was not significantly different
from 0 (p-value = 0.611). High reproducibility was
observed on ArESS scores when the survey is applied
twice to the same individuals (test–retest). The pro-
posed study revealed that the intra-class correlation
coefficient of test–retest was 0.86, which is consid-
ered almost perfect agreement and therefore sup-
ports the statement made by Johns that ESS is a
very reliable instrument for measuring daytime
sleepiness [15]. This study found the agreement of
test–retest of the ArESS sum scores to be almost
perfect, thereby supporting the usefulness of this
instrument in assessing daytime sleepiness [16].
Similar to previous studies (e.g., Johns and
Hocking, [12]), the current data from Saudi Arabia
show that the ESS score does not differ significantly
between males and females. In this study the aver-
age ESS score was (6.3 ± 4.7, range 0–20), which is
considered significantly higher than in Western cul-
tures. For instance, the average ESS score in Aus-
tralia [12] was (4.6 ± 2.8, range 0–10, p-
value = 0.005) and in Italy [17] it was (4.4 ± 2.8,
range 0–11, p-value = 0.003).
Inherent in this study are several limitations that
should be noted. The effectiveness of the ArESS
may be affected by cultural differences, especiallyas seen in items 7 and 8. According to this study,
females and males reported a similar likelihood
of falling asleep in items 7 and 8. Further, there
may be some benefit in adjusting the translation
to account for cultural variation in meals. For
example, lunch in Saudi Arabia may be considered
the heaviest meal of the day, contributing to
higher sleepiness than seen in a culture with less
importance placed on lunch. This survey will be
applied to a larger population to assess daytime
sleepiness among patients with and without sleep
disorders. Further research may be done to make
the ArESS more culturally appropriate for Saudi
Arabian audiences.
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